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In re Application of: Hong-Sik BYUN et al. 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 
Box: Patent Application 

Sir: 



o 

»— • 

— «! 

o '• — 

O CO 



O 



Please find enclosed the following in the above referenced patent application: 

1 . Submission of certified copy of priority document 

2. Korean Priority Document 

Please charge any additional fees to Deposit Account No. 23-2126. A duplicate 
of this transmittal is enclosed. 

Please acknowledge receipt of the above by returning the enclosed stamped, self- 
addressed receipt postcard. 

SLCtftill}/ submijftec 



dman,yHarry61d, Alien 



Date: 

Wildmari, yHarrold, AMen & Dixon 
225 WesyWacker Drive 
Chicago, IL 60606 
Ph. (312) 201-2000 
Fax (312) 201-2555 




CERTIFICATE OF MAILING 

I hereby certify that this paper is being deposited with !he United 
States Postal Service as first class mail in an envelope addressed to 
the Assistant Commissioner for Patents, Washington, D.C. 20231 on 
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In re Application of: Hong-Sik BYUN et al. 

Serial No.: 09/871,431 
Filed: May 3 1,2001 



PLASMA PROCESSING 
APPARATUS 



Group Art Unit:N/A 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 
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Submitted herewith is the certified copies of the original Korean foreign 
applications for the above referenced application based on a direct national filing in the 
U.S. on May 31, 2001. This U.S. application claims the priority from Korean application 
No: 2000-30050 filed on June 1, 2000 and meets the formality requirements set forth 
under 35 U.S.C. § 119. 



Date: 





Wildman,/HarroKl, Allen & Dixon 
0225 West Wacker Drive 
Chicago, IL 60606 
Ph. (312) 201-2000 
Fax (3 12) 201-2555 
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This is to certify that the following application annexed hereto 

— ! 

is a true copy from the records of the Korean Industrial 
Property Office. o ^ 

l CD 

S 

^ oj ^ ^ : ^olfiS 2000^ HI 30050 a ^ 
Application Number 
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[asi^g] mm 
UMmmxi] 2ooo.o6.oi 

[^HlntS^W] C23C 

[g. h S°l §§rSii] Plasma processing apparatus 
[S§y 21] 

[SS] ^enxiuo-ig Si Ah 

[i^^aE] 1-1998-096743-0 

[SS213H] 3-1998-098866-1 
[CHBI2!] 

[LHdl213H] 9-1998-000622-1 

[5^o|oj-^bH S] 1999-055099-1 

[5^o|oj=sbj S ] 2000-029820-0 

[£S°I S^HJI] BYUN , Hong Sik 

[^Els^SiS] 590922-1117610 

463- 500 

[^±] &yAI ^DIS QH^OHIhM 107S 402 S 

KR 

S^HJI] KWON.Gi Chung 

[^Bie^em] 690803-1772012 

464- 890 

l^±] 1^5 2S^ OH&BI 722-1 S^gJO- 1§ 102« 

KR 
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[^±] 

[£S°I ^H2I] 
[&S2I S^H^I] 

[&82I ^fiJIl 
[£821 S^H^I] 



2000/9/ 



0l£S 

LEE, Sung Weon 

670109-1914721 

449-910 

S2IAI =?&B DF^E.I 526-3 2£!0f§ LG OHU^ 
102S 202S 

KR 

□ "O 

KIM, Hong Seub 

641221-1383025 

449-840 

sjis e^iAi 1065 £jsd>s ^sonum 

U2m 203 s 
KR 

HAN, Sun Seok 

660212-1661919 

442-470 

SJIE =££!AI SB^? §§§ 964-5 tiLM?^ ^SOUUM 
517^ 1501 s. 

KR 

LEE.Yong Kwan 

710321-1558811 

302-150 

CHSS^AI M=? 281 &^4*0HUM 107S 1022 

KR 

0IS&I 

LEE, Dong Seok 
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2000/9/ 



[^em^eis] 76O8I6-1 120712 

607-122 

i^±] ¥&S^AI eBH 1 ? h\E\2m 632-94 $?S!0Him 101g 502 

I^Sj] KR 

[gS°l g^S^I] CHANG, Hong Young 

540105-1056210 
[^SS^] 305-333 

[3^1 CHSgsui CHB§ 107§ 1504S 

i^m] KR 

AH (Oj) 

[^l^iElg] 20 a 29,000 S 

[^^Ajgoj^j 2 £ 2,000 £] 

o a 0 §J 

[^jAfs^si o m o a 

[if 31] 31,000 a 

[§¥Aifl] 1. S^Ai- SAHIAi(£^)_1S 
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1020000030050 2000/9/ 
S a>-8-*H #5}^p>i- ^x\f)7] #n ^s}(VHF) #31 4, o] ^4 #^<l 

S^-Ei ^iHr ^! ^17> ^S^-. ^7H, ^^o]S^ 

20~300MIIz ^r^Hrl- ^^sf ^S^l^lfe- ^-HlS £ 

CFX ?fl«g^ ^1^7l^# A>^-*><^ ^Al AlzV^-g- ^-f, ^^-§-71^)1 # 

CF 2 , CF 3 ^ ^fl#^r ^ ^ F ^ CF X Q F^ e}c^ «]■§• 

* I" ^ ^-SH, -^^^Hflwl IgAj-g: <^ Bj-r^ 

5. 3a 

#^p>, -fi-H^, ^IM-, sj-^, ^7.>^£ 
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1020000030050 2000/9/ 
^-&)-2:T3'|- ^■^^-^] {Plasma processing apparatus} 



€3 ^afll- M-E]-vfl 7fls£E; 

£ 2b^ £ 2a^ ^7>5]S.i; 

^ 4^- ofl-i- M-Efvfl 7M£; 

.£ 3t>Tr £ 3a^ #^n> ^^Hl n-g-sl^r ji^s). ^ 

£ 3ctt £ 3b^1 -^7>s)S.£; 

^ ^3111- Uf-^vfl 7 fl^£; 

£ 3efe £ 3d^ ^7>s|S-£; 

5. 5. 3a°\] *J*H^ #*HH l-^^} o]7>^i^^ ^^oll tcj-s. 

#*}<>1 ^rJE* i4^^H ^-2fl^; 
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1020000030050 2000/9/ 

£ 5a^r ^Hfl7l#5l -R-JE^ #5^} ^#*HH ^mofl 13.56MHz, 2kW^ ZL 
^ ^.n^r 9l7}& % + U^E}^ zzsflU; 

lOOMfc, 2kW2l 2^3)- ^i^-i: ^^V^V eft^ M-Bf^fl ZLHflS; ^ 

£ 6-^ ^ ^ ^a]^ 4^. -fj-£7j^- #e>^> ^^oj ^ oj-^juf. 



^ ^§-8: ^*Rr ^7} ^tf. tij-g-^^- ^ ^^(through-put) <8=# f- 

* ^*>7l ^*H, Mt^l *IMsm- S^l^]-§- 7}®2\ 3.7}7\ ^ 7]^ 

^ 2Hr*ll, a]-3E^l 4Ws]<q ^ o.^ 33 300mffl ol>S-o.s. tfl^^S)fe ^^g- j±oj 

SflPh <4^1, ^l^ tfl«g 411 o] 31x4 7l^-# 7>^>7l #21-^1- ^^1^ fl. 

3£ ta^Kn. 
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1020000030050 2000/9/ 

tr^S, HH]°.3.fe- t%°) ^L^(diode) HHq, wWaS^Gnicrowave) U- 

<q, ^^4( r adio frequency wave) ^ ^ ^^-i: ^1" 0 1 ^e^, 

ofl *H1 sH^^: 7r^Sr7Hxr ^th D >°1 3.3.$- ^^^1 

7r<¥ ^(Electron Cyclotron Resonance; ECR) tf® ^HH£ JH^^^l -f-Sr^ 

^ 7>^iq-, ^B^l-o] ^<5>7]1 ^^§]-7l7> # 

7>*H, oleltlr ^-3.7} ^7>^o]i rc)-5-> r-^ ^^t}. 

^°}7}, -R-JE ^(inductively coupled) ^ <>1 ^tqo^jx)- w 0 Vai^ <H^°1 

^Bj^Khel icon wave) «o v ^Hl ^S}^, ^7l^-s|- *}7l^ ^7} 
(exciteH^ilS.*) #Bf^Hl^^ ^2.^ ^ JL^S.^ #e}-^>s. 

<*l^l 3fe^f. SEtr, #e]-^> ^j^lfe RFCRadio Frequency) J1^4 # 

S. l^r ^2fl^ ^ ^9] #5^} (100)# 7fl^O.S # 

tM§3<H ^l^-g-71^ ZL vfl^lH #^P>7> ^^S]^ ^l^^^(llO), a}-§-7l 

^*>7l ^ 71^1) ^«g^-(108), ^-§-^S€ 7l^l# tifl#^>7l ^tr ^ 
(120) ^ 71^1) wfl#^( 118)5. ^S)<H XI 4. ^^Hl(llO) MHM^ SIM^ SE^ 7]^h 
(116) ^:^l7]7l ^tr ^(chuck; 114)^1 & o.^ , ^1^-^^1(110)^1 ^-^^1^- ^Bfl 
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1020000030050 2000/9/ 
4(104)«- #3 ¥7l W ^^^1^(106)°] ^^1^. «?>^m-(l04)^ ^I^bK 110)2} 

(capacitive coupling)* ^iAj^jo^^ Jl^sj- ^d^^^o] 0^*17} -fi-3E>8 ^fj- 
(inductive coupling)^! ^^)^ ^ASr §Tr4. tl^S , -H^} 

^^(KMHl ^^Sl^r XU ZL^Bj- ^^(102)31)-, ^(114)^1 X| 2 3.^4 

(122) 214. -2-^ *1U ^ X]2 ZL^s} ^(102, 122)£ 20MI!z °1*}2] 

^Hrl- 5H= RF ^-g- *H14(104) ^ ^(114)^1 AA ^7>^£s. ^^j^cf 
<19> av 7 ] ^^p> ^^^1(100)^ y^o] s.^ v }m. ^^i}. ^, ^ 

7H ^^(110)21 tfl«-7> ^S^^^r ^1^^^(120)1- °l-§-^ =L 

^14. ^ 4*. #4^4 #-§-71-^* 71^1 ^^^(108)# *sfl ^l^^tti (lio)si 

^^-°11 ^^-JL, <y-^^S. -H-^1^1^4. ol XI 1 3131(102)0.3.^, 

^l^icfl 13.56MHz^l RF *1^# <£N14-(104H1 <?l7H!-4. °1 , RF ^^^1 °l7H] ^ 

314(104) 7> Ol^ ^Tg^ A]7^2]0 £ 7>7l^-o] -fK£^4. 0]$}. 

go] Al^O.S 7,>7l^ 31^*1(110)21 ^°\) -frS- $.7} ^*Rrt-ll, 

°1 ^7l^-ol £7.}^ 7l-<I*H <?H114(104)2}- -ft-IE-^ ^^(inductively 

coupled) #£^4» ^^Ml ^4. ol^Til ^.x}^ ^2] ^ 7} XI ^^uH- 

°1^ ^ 44^(radical) ^ ^^}JL ^>l«^r #5^4 ^ ^*H| °1 

-B-^Tll ^4. Xl2 ^4 ^^(122)^11 21 S|] ^(114)ofl < el7>5l^ JZ.^4 

7l^(116)<^l o g4*Rr oflui^l XH^" *r SiTfl *fl^4. 

<20> £ 2a^ #2fl 71^21 -fKSL^^I #4^4 ^#*H 4-§-3^r #31 44 JL^4 # 
^21 ^3ll# M-B|-M1 7fl^£olcl-. £ 2al- #2:4*3, -H^4 *l^(102a)°l 4^ 4*1 
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1020000030050 2000/9/ 

<£NM(104a)°fl ^cii ^ S|S.(103a)# -g-^H £H=K ^S^H 

*r. <&3|i-Kl04a)l- ^ *>Tr A ^°1 $Ur ^°lJELS, ^^o>cf Jrs 

H^Ml ^tf. o]e^ ^-f, ^51 #7l# ^-i^ o^^ijq 

^^.S 5*13*1-711 -fM*Kr ?M ^1 -?^}7(1 ^A. 21 *h A ^°1 

^fli-H] ^ #*Kvoltage drop)7> Ti^Jl °H rcJ-E-} 

*>£M -8-^ ^°fl sit!: <81M ^7}^. *$A*\, ^ JL-l-ol ^>^H #5l-2:i3>sl 

£ 2b^r 3E. 2a^ ^7>Sl^£olcf. £ 2b» ^S*}^, ^€(102a)<^l ^ 

*) <ys]<5l^(Zi, z 2 , z 3l z 4 W <&7}&t±. <^7H, ^M^l zi- ^^ofl sflig-^ ojsna 
^ aj^ o^sH *81 ^Jitf *>°H 

#-&(102b, 102c, 102d)°fl zl-zl- 37flSl ^U" tb^lM-«(104b, 104c, 104d) 

^A^\ ^£7> ^Jl, ^l^^tJ]^ ^o^^^L f5]-SP} ^£7> ^-0> ^5^n}<>) ^ 
^ Ol^-S-Ol 71^ ^S^Rr ?W ^*>4. £ 

21-^^ o] Aj-g-^- fl^- ^jqcli ^^-( impedance matching)^- ^«fl^i^ A ^ 
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1020000030050 2000/9/ 
^H^I ^^S#(103b, 103c, 103d)# A}-g-*fl°> ^ ^}^o) &th 

<23> ^-71,^ «>4 ^1, #2fl7l^^ -B-i^^ #^n> ^ #*HH ^ <^ 3X] C]i7} ^ 

A>-g-^>7l nfl€-<^l 20MHz ^ 7>^1 ^ 

^A]7l^ ol-g-ig- ^ o^q. 

<24> Tlj-^, 7l#^ tfl^^^ 7>-§-^; ^ 5U 

<25> i£Tgo] ^ 7]# 3 ^^£1- VjHM ^g^ti] 

<26> -& SE Cf^- 7l^^ JlMl^r 71^- -*H1 ^ £ *H1 tflSfl 3. ^0 3. ^bH W ]1- 

<27> ^-71 7]#^ -SMI** ^^>7l ^ ^<2} #e^p> ^^lfe: 7]^ 

^Hl #5}^u># ^^^>7l %SLS,*] , 20 ~300MHz ^ 

1^3*1 7]^ ^4 ^7l ^ilS-f B] ZL jn^jr). 
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1020000030050 2000/9/ 
<28> o] nfl f >y-7l oVEfl^l:^ 3^5. ^i^ofl 7>^^-^7l" <S^£|^ 7 A°) 

<29> HL*1-, A oM ^Hflq-^l 444 ^7l ^4^1 4-°H 

<30> ZL^Jl, #7j ^1 ^^141- A}°H ^^1^-Hfl7l- ^1^51^- *Rr ?H H}eJ- 

4*V4. 

<31> t£th -8-71 71^ d>S|-Al?lH^. -8-71 tflofl ^^15]^ 3^ ^ 

^•71 ^ofl 20 ~300MHz ^r^Hr* 5fe ^4 t^H^l^ IE 

<33> 3E. 3a^ ^4 4a #2l-^> 7flef3 ^^ltf. £ 

IS] #£}^n> ^3#*1<2}- -g-^ 5. 3a<*lH ^idJLS S^l^M 

^W". S- 3a<^l 51*1^ 1^0} #^p> £ 16)1 ^5fl7l 

#e^> ^>tb 7Hi 5^4, ^1 ^^m(104')2f, ol 

°11 31^* °j7l-s>^ 2^3KVHF) ^1^(102' ^-g- ^Sfl ^Eflt-f 

(104' )4 ^^(102') a>o]6|) fl*] tb ^3)^^ ^ 3)S.(103'H1 3H*H^ 
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1020000030050 2000/9/ 

4^r 3Hr4. 3^4 ^(102')^ ^efl^l ^4 20MHz °1*> ^4^<i) jt. 

^r4 #44°ll ^-g-^Rr 3J4tt ^e} , °liL4 4 ^ ^4^# 20-300MM ^ 

44 ^i^-ir ^-g-^4. 43^ 2i#4 #^(102')£) ^<k*}7] 

3- 3:4. 

<34> £ 3b^ £ 3aS] ^4^4 ^#*H 4-§-£l : c7 #3] 4(104' )4 ;^4 ^(102') 

4 ^3^]# 44^ 7fl^;£°14. j= 3b i- ^4^, ^111 ifl4 ^14 #314 -p r ^#o] 2|Z| 
^H^L #^£-H $14. ^44, *fll 44 44 #314 -P r ^°14 A~B °J<3, C~D °J 

^ , E~F <3<3, G~H <3<34 #314 ^ 41 7fi£ 44 

^n]«1-rf. Jl44 4^(102' )4 #314(104*) 4°H^ 034^ ^ ^4 5. ( 103 ' ) 7> 4*1 
44, 4 1 44 *fl4 #314 -fj-^#4 44°^ Jf*>, <^l?icfl 7>i£ 4 2144(105)7} 

44 4 #314 -B-^# A>oloH ^Aj-Bfl 7 > -^44^4 * ^ 5li4. 4 
4 ^ #314 ^41"4 7fl^^ #4^4 ^4*14 ^ iE^r 44^ ^ 

&4. 

<35> £ 3ctt £ 3b4 ^7}4^E44. 51 3d- ^2:4-#, 4 #314 -fh44 # 

^4^7} 5L^- •a^^^CZi, Z 2) Z 3 , Z 4 )5L X4434. 4 #314 -ffbH 43: 

^7> <y44^4 *\^7\ 0(zeroH 45^- 7>^ 4^144 (105)1-1: S^*}^ 
^7} -fr444, ^^-Hfl7V 44 4 #44 ^ iflJjMI ^7)7]. 

4^ £4 44. 444, 4 44* »4 44#°11 4*13: #314 -S-bi4 4^ ^7>4 
« ^ 5UX1 44. 

<36> ^, ^ ^HHH #314* 4^)4 ^ ^441- s^^>7l 4tb 7>^ 711444 
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1020000030050 2000/9/ 

(105) 3711- ^SKn, <£3m# ^Jl#o11 ^-^-^-Efll- *g ^ is\5L^ ^ 7}^ 7fl3]AlE-1 
(105)^-37]!- t}-g-, #€(102')^ ^J^olil- 3tH^£.S*| 

*l^(102')JL3.-^Ei ^-^-5]^ °IN*l7} ^ ^ if^lS 

9}^M^r ^^fll- ^ o r ^z} 7 )^ : ^rf^, <ys]<>l 7 fl^S] 

fr^^r ^ Sa4. ^ °Jrtfl^- -fr^ 3£f-§>7fl ^3, n ^ 7}]^ 

^HM" -frbJ 7}^ ^-^>^1 £L7ll- S^f-ili^ ^- °Kflu|- Jrs^- ^ 

s^i- ^ ji, ^vbdm- ^-^^t 5)5. ^ n 

-§-°lsMl ^^1^ ^ 5M. -frb^ ^MRr, 5L 3d ^ £ 3e4) £Al*V 

<37> ^A]^ ^6,-) o]^, SCJ-S}- tg^ o>Efll4 -fi-S.^ oj-g-^KELS. 

*1 ^cf. ^^i, 20 ~300MHz 3H= tHWl <y7>*H 

^ ^t^JE^ ji^S. #Bj-^n># ^A^A]^ 4- ^7s>^Hl- 1.5~2.5eVS. ^ 

<38> JE 4^ £ 3a°ll -g- ^Hl^ #*lo]]*| #e}^p]- ^l7>^^^ ttfs. 

£*}S£\ l4B}ufl zlEflSoluf. £ 4# #2:^, o]7>^^^ ^ 
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1020000030050 2000/9/ 

^* ol 7l nfl^-ofl -^s^V ^rA^rA tfl^(20~300MHz)^l 3XA^A 

J£ ^A^^ Jl^t^A^ #5l-3n># ^JA]^ ^ 

<39> S. 5a^ ^2fl7l#5] -S-S^ #Hl-2:u> ^^H^ oKfli+ofl 13.56MHz, 2kW3 -H 

^4 ^-g- oj 7 ].^j. ^0.0^ u>b}-H ZLa}]Ho]c]-. C 4 F 8 5f ArS] ^7l3H 

t)l*fl CFx e-Km^l ^HVS^cfl. °1 "11^1 ifl^ o. 2 mTorr°l& 

r.}. 2iA]-^jx]-, te}sc}5] ^^j^ ct= 3eV o] o.^_ q-Ej-tfth 

100MHz, 2kW^ o. 017}^. ^0.0) ^-t- 14^^ nefl£oi4. 

£ 5a^ wljaSj^l ^*fl, ^l^^tH ^ ■y-^^r 2mTorrS. a] ^^c-fl , o] % + 

#e^t+o] #x}-&^$r °+ 2eV^l^^. £ 5a ^ 5b# , ^EflM-ofl lOOMBzS] 2^ 

<41> £ 5a ^ 5b# ^"2:^, ^jAl^oJl tt)-S. ig^ o>Efll4 ^-H^ #5^} 

^^HH ^sj- #^T7> o] 7 >t!- ^^^-71^1 ^ CF 2) CF 3 ^s] # 

*fl-§T^ ^ ^ F ^ ^"S^t CF X ^ Wl^ol ^^*>7H 2:^ 
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1020000030050 2000/9/ 

<43> JBL^SMa, -ft-S.^ ^S^H ^>-g-§>^ #5fl7l#^ 

^ $14. SE^r, ^^q-oj] ^s]^ ^<y-o] ^o}^ ^e-l-^Hl <^fl ^sqfe- -g-^ 

<44> SL 6^ £ t}-E ^Aloflofl 4^ -fKE.^ ^^o] ^ oj^u} 

o]$\<%Sl 7l^ 71^ 20~ 300MHz ^r^* 2^-4 o] 

<46> #7^ ^o. ^^p> ^8#*l*r ^*<H1 % 

^ CF 2> CF 3 ^2) ^^#^r fe^r ^ F ^t^l ^E^- CF X £J- F^l ej-tl^ a] 
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1020000030050 2000/9/ 
1 3^8" 1] 

J 

20 ~300MIIz ^^Hrl- £tt ^ -I: ^^l^lfe- ^€4; 

#?1 ££^5f ^o^le) n zj-zj-ol Jl^n)- *RM-*le) ^ t§ 

#?1 #3m-«0fl ^*fl ^#^1 "frS. ^ #51-^^1- l-S^M, #71 yl^ofl rfl*> 
«h§-^^8: ^sR^ ^l^^Gll- ^Hl*>^ ^^1. 

2] 

^1^1 $X°]*\, #7l ^IM-l-Sl aJoJJE sfj-uj-ofl 7 >^^>7> ^11^ 53* 

if-^iLS. *Rr ^#*1 . 

3] 

4] 

^13^1 31°]*], #71 71-^-^-^1-7]- 7>£ ?1zflAlEio] ^ ^^<L5L ^ #5l-^P> 
^3#*1. 

5] 

^1^- tfl^l ^14^- ol- ^ ^-ofl floH, #7l ^BllM"i:^ #7l 
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6] 

7] 

t^I*^, #7) «H1 20~300MHz #i=. ^^sj- ^^-g- ^a]?^ 5E t} 
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IS. 4] 
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ISl 5b] 
30 



25 
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IS. 6] 



103' 



102' 




104' 
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